Turkey is one of the new centers of attraction for healthcare tourism with increasing efforts for improvement at policy making level. In link with the specific targets for healthcare tourism income set by the government, this study aims to analyze historical data of healthcare tourism income of Turkey over 2002-2015 and provide future forecasts. Both annual and quarterly healthcare tourism income data are analyzed to investigate the share of healthcare tourism income in aggregate tourism income and to search for seasonal effects. Results indicate that relying on the high correlation between aggregate tourism and healthcare tourism income, healthcare tourism income can be presented and forecasted as a percentage of annual tourism income. Seasonality is observed for the aggregate tourism income, where it is also present for healthcare tourism income between 2002 and 2009. It is also found that Turkey has an upward trend in health and aggregate tourism income.
INTRODUCTION
A recent shift in the demand structure followed by a significant increase in the patient mobility can be noted throughout the global healthcare industry due to several reasons such as differing costs, problems in local healthcare supply, increasing awareness as well as the intention to match vacations with medical care. Such a shift has result in establishment of a contemporary type of tourism, namely as Healthcare Tourism and it has begun to hold a major place in the national healthcare systems. Healthcare tourism conceptually consists of medical and thermal tourism, as well as services for the senior and the disabled (Çevirme, 2008; Tütüncü et al., 2011) . Although the definition of the term health tourism is relatively recent, the notion has a long history dating back to 1990s. In the earlier stages, the direction was from underdeveloped countries to developed ones and it was mainly addressing the people in search for higher quality services and with resources to travel. Recent decades have experienced a reverse in trend; from developed countries to promising emerging countries, which provide high levels of medical quality for a relatively cheaper price. In that sense, Middle Eastern and Asian countries are becoming a center of attraction (Karuppan and Karuppan, 2010) . Turkey is one of those emerging destinations in healthcare tourism with its proximity to Europe and Middle East, its numerous thermal resources and its competitive labor power in health and medical care (Kılınç, 2013) .
The aim of this paper is to provide insight on past and future of healthcare tourism income of Turkey. We pursue two main objectives. First, we aim to analyze the share of healthcare tourism income within the aggregate tourism income of Turkey and its change over time followed by the identification of appropriate forecasting approach for future shares. Second, we target investigating the quarterly healthcare tourism income structure for any trends and seasonal effects and coming up with suitable forecasting approach for future income relying on this investigation. The search for seasonal effect is among our objectives because such an effect is a source of debate. Özkurt (2007) suggests that healthcare tourism does not have seasonality and should be uniform among the 12-month period; there are also traces of a higher demand in the summer periods (TÜRSAB, 2014) . We aim to analyze the validity of those assertions of the previous research. With the __________________________________________________________________________________ 223 recent initiatives of Turkish government to promote healthcare tourism, such analyses are believed to be meaningful for planning the future of healthcare tourism in Turkey. The results may also provide a strategic insight for macro level decision makers in their decisions of marketing, investments and allocation of public resources.
The paper is organized as follows: Section 2 provides a brief insight on the literature of healthcare tourism and basics of Turkey's healthcare tourism. Section 3 describes the data set and methodology. Section 4 is devoted to findings and discussion of results. It consists of 5 main parts where first two is dealing with findings and forecasts using annual data. Sections 4.3, 4.4 and 4.5 presents the findings of analysis on quarterly data. Finally, Section 5 concludes.
LITERATURE REVIEW

Healthcare Tourism
Healthcare tourism is an emerging, global, multibillion-dollar industry with various stakeholders identified by Gupte and Panjamapirom (2014) (Beladi et al., 2015) .
Forecasting tourism demand in general is one of the major areas of interest in tourism research. Several papers can be found in the literature analyzing the tourism demand trends and providing future forecasts with a country-wide focus in different countries such as Italy (Guizzardi and Mazzocchi, 2010) , Spain (Claveria and Datzira, 2010) , Egypt (Andrawis et al., 2011) , Hong Kong (Wong et al., 2007) and Taiwan (Wang, 2009) or with a multiple-country focus (Shen et al., 2011) . In a recent review, Song and Li (2008) state that the methods used in analyzing and forecasting the demand for tourism are very diverse. According to review by Witt and Witt (1995) , no single forecasting method performs consistently best across different situations and this observation does not seem to change much when it has come to 2008.
Recently, with the emerging size of the market, the research on healthcare tourism is also gaining popularity.
Several studies are dedicated to analyze the dynamics, trends and economics of healthcare tourism with an international focus (Lautier, 2014; Beladi et al., 2015) . Some studies focus on healthcare tourism trends of specific regions such as Huang (2012) providing demand forecast in Asian countries, Lautier (2008) investigating the healthcare exports of Tunisia and Loh (2015) examining health-related travel spending by Canadian citizens for any shifts and trends. There also exists a research stream focusing on dynamics of recreational and wellness tourism, which can also be considered as a part of healthcare tourism (see Sayılı et al., 2007; Joppe, 2010; Csirmaz and Peto 2015) .
Healthcare Tourism in Turkey
There are several factors effecting the growth of healthcare tourism industry. Among the most important ones are costs, exchange rates, competition, privatization, marketing, costly operations uncovered by insurances (such as dental or plastic surgery), age distribution of the population, timing of appointments, prohibited operations (such as abortion or gender change), care insurance for the senior and the disabled, medical accreditations (İçöz, 2009) . Healthcare tourism choices are also influenced by travelling expenses, availability of direct flight routes, geographical proximity, climate, culture and religion (Aslanova, 2013) .
Turkey is a popular destination for healthcare tourism with numerous Joint Commission International (JCI) accredited hospitals, with about 60% less cost (TÜRSAB, 2014) . Shorter waiting times, opportunity to combine medical travel with a holiday, availability of high technology medical equipment and insurance coverage for medical treatments in Turkey also brings out a competitive advantage (Birdir and Tuzcu, 2014; Özok, 2008; Şahbaz et al., 2012) .
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According to Turkish Healthcare Tourism Report by Association of Turkish Travel Agencies (TÜRSAB) published in 2014, Turkey mainly offers three types of healthcare tourism services: Healthcare tourist profiles choosing Turkey are mostly wealthy Middle Eastern, African or middle class European patients (Çevirme, 2008) who spend around 2000 to 12000 USD per capita (TÜRSAB, 2014) which is almost four times more than that spent by other types of tourists (Bozkurt, 2008) . Per capita spending differs significantly between public and private institutions. While average patient spends an average of 9000 USD in public institutions, the average increases to 12000 USD in private counterparts.
The Turkish Ministry of Development has a special interest on healthcare tourism potential of the country and published a section devoted to healthcare tourism in its 10 th Development Plan covering the years 2014 to 2018. Table 1 presents the expected income and tourist volume for healthcare purposes, set by the Turkish Ministry of Development. The plan also mentions the objectives of collaboration between related parties, preparation of record keeping and statistical infrastructures, allocation of investment and planning incentives, improvement of personnel in terms of quality and quantity, boosting promotion and marketing for the potential improvements in healthcare tourism (Turkish Ministry of Development, 2014). Turkey has realized its potential in health tourism industry at a policy making level and has taken big steps to make a leap in the last decade. Goals are set, institutional changes are carried out; plans are made and put in progress. International Health Tourism Congress has been organized since 2008 and Department of Health Tourism operating under the control of Turkish Ministry of Healthcare since 2011 has been founded. Considering that, we aim to contribute to healthcare tourism literature for Turkey by examining the historical data of the industry over years through following methodology.
DATA AND METHODOLOGY
This paper aims to analyze historical data on healthcare tourism income in Turkey in order to identify any pattern or trends for providing insight for future. Relying on our objectives, the analysis design is composed of two main parts:
 Analysis on the share of healthcare tourism income in the aggregate tourism income of Turkey  Investigation of any seasonal effects in the healthcare tourism income of Turkey
To fulfill our first objective, annual tourism and healthcare tourism income data are examined. For the second objective, quarterly healthcare income data are used. Figure 1 . These may coincide with the U.S. based subprime mortgage crisis, European debt crisis and the conflicts in Syria respectively since all turned out to be international crises effecting the Turkish region in a severe manner. Yet, the general linearity assumption does not seem to be weakened under the influence of these events. b) Annual Healthcare Tourism Income: Accommodation, transportation and feeding incomes as well as the healthcare tourism income are some of the components of aggregate tourism income. In Figure 2 below, we examine the annual healthcare tourism income (in million Turkish Liras) along with those components of tourism income, which we presume that they may be related. As can be readily observed, healthcare tourism has the lowest share among the four; still, it has an upward trend. A closer look at healthcare tourism income and aggregate tourism income presented in Figure 1 reveals that there is a better link between aggregate tourism income and healthcare income rather than the remaining three components of tourism income. Figure 3 presents this fact using normalized ( / ) scores of both variables, where annual healthcare tourism income faces two declines at 2010 and 2015 otherwise revealing an overall upward trend. The change in the data is quite similar to the aggregate tourism income but the effects of breaking points defined above (in years 2006, 2010 and 2015) on healthcare tourism income seem to be more intense than the aggregate tourism income.
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Figure 3: Normalized Annual Healthcare and Aggregate Tourism Income Data for Turkey
c) The shares: Healthcare tourism income have a correlation of 0.932 with time and 0.963 with annual aggregate tourism income, which points out an almost perfect relationship. Therefore, once the required verifications are presented, it may be possible to suggest that healthcare tourism income have a definable share in and can be presented and forecasted as a percentage of annual aggregate tourism income. Considering that, we present the shares of health income among aggregate tourism income. The share has an average of 1.9% with a standard deviation of 0.35% annually.
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Forecasting the Share of Healthcare Tourism Income with Annual Data
The chi-square goodness of fit tests carried out on both normalized scores and the shares result in a uniform share structure of 1.9% with respective p-values of 0.99 and 1.00. Yet, the trend in the shares has an overall positive direction. These are modelled by linear regression, a power four polynomial regression and a two term moving averages. The three models resulted in 10.48%, 8.33% and 4.44% MAPE values respectively. Therefore, it can be argued that the best way to predict the shares of health among aggregate tourism income is to use an adaptive strategy of moving averages. The share data and the fitted models can be found in Figure 4 and the resulting error terms are depicted in Figure 5 .
Figure 4: Share Data and Fitted Models Figure 5: The Error Terms from Fitted Models
Although the best practice for predicting annual healthcare tourism income share seem to be moving averages approach, still, a linear model can be utilized, for its simplicity in calculation. In addition, moving averages require the assumption of no trend whereas a trend in data is immediately observed. For the polynomial approach it can be argued that a polynomial curve may frequently change direction or tend to rise or fall limitlessly after a critical value. This is a tough assumption to make. Therefore, a linear model would still be valid based on the goodness of fit tests. For this purpose, following linear model without an intercept can be applied to forecast the healthcare tourism income as the share of aggregate tourism income. 
Investigation of Seasonality in Healthcare Tourism Income with Quarterly Data
In this section, we aim to fulfill our second objective and investigate seasonality in healthcare tourism income. The existence of seasonality would provide new perspective for forecasting. In this and following sections, quarterly data between 2002 and 2015 are of our interest. In order to avoid scale effect of aggregate and healthcare tourism income, we present both variables using normalization in Figure 6 . An upwards trend and a clear seasonality is obvious for the aggregate tourism income (the dashed series with a larger variation) from Figure 6 . In terms of healthcare tourism incomes, seasonality seems to be weakened after 2008. At this point, let us also examine the state of the shares of healthcare tourism income in the aggregate tourism income. Figure 7 reveals that the shares have a systematic seasonality pattern with higher values in winter and lower values in summer. The shares for quarterly data reveal a 2.1% average and 0.73% standard deviation. The mean value is close to the previous finding with the annual data (1.9%); however, the standard deviation is doubled with the use of quarterly data. This can easily be justified with the fact that Turkey has a high tourism demand during summer, attracting tourists for vacation purposes that may lead to the healthcare tourism shares to fall, followed by a higher deviation in data. In order to evaluate the changes in the seasonality for healthcare tourism income from 2008 (as observed in Figure 6 , we explore the summer to winter ratios of healthcare tourism income and come up with interesting results. Figure 8 presents the summer to winter healthcare tourism income ratios. Until 2008, the summer periods generate significantly larger aggregate income than any other quarters. From this time onwards, the healthcare tourism income has a uniform shape across the quarters. The uniformity begins from 2008 and 2009, followed by a downward trend from 2012. When the Turkish government officially put effort on healthcare tourism beginning from 2008 by voicing a concern and focus and promotion of healthcare tourism, things started to change. The downward trend after 2012 reveals that summer and winter healthcare tourism incomes are approaching to each other, which can mean that efforts on policy making on healthcare tourism pays well.
__________________________________________________________________________________ 229 As similar to the annual analysis conducted in sections 4.1 and 4.2, quarterly goodness of fit tests on both normalized scores and the shares result in a uniform share structure of 2.1% in this case and p-values are 0.91 and 1.00, respectively. We can conclude that a certain share is observed throughout the 14-year period. Therefore, it is valid to assert that the healthcare tourism income can be estimated as a portion of aggregate tourism income both in an annual and quarterly manner. There are two cautions to be forwarded still. First, on the aggregate level the effects of global crises shall not be underestimated. Secondly, on the quarterly level the recent health tourism campaign of Turkish government has started to alter the previous demand structure to a more uniform shape. These must be taken into account.
Considering the change in seasonality detected earlier, it would be wise to divide the healthcare income into two parts in order to come up with appropriate forecasts. The first part (2002Q2 to 2009Q3) is given in Figure 9 and the seasonality can easily be detected. To obtain the forecast parameters , and , the data is smoothed using moving averages with MA (5) in order to eliminate the seasonal effect. Then, a linear regression (nonlinear in multiplicative model) is applied to obtain and . Using the original income with the regression results values are calculated and then averaged for forecasting. Forecasts are made and error terms are evaluated to obtain the standard deviations and MAPE values. Our findings for the three methods subject to MAPE minimization are given in Table 2 . The forecast graphs are presented in Figure 10 . Additive and mixed forecasts are fairly acceptable, providing sufficient evidence of a seasonal structure and positive direction in the healthcare tourism income. The additive model adapts to change faster with a smaller variation, whereas the mixed model performs better with a smaller MAPE. 
Healthcare Tourism Income after 2009
Beginning from 2009, the seasonal structure becomes weaker, before completely disappearing in 2012. Figure  11 shows the remaining data (from Figure 9) where the seasonal structure is broken.
__________________________________________________________________________________ 231 In 2008, there has been two important developments in Turkey on health tourism. The Department of Health Tourism was first introduced as a competent body and Turkish Ministry of Health debuted the annual International Health Tourism Congress. These advances have aimed to manipulate the healthcare tourism income. The result was an upward trend, later interrupted by the conflicts in Syria, and a more uniform income structure across the quarters (Figure 10 ). This shift in demand also modified the previous seasonal pattern to a more random shape. The traces of the previous seasonality can still be found between Q32-Q43, which then diminishes to a random fluctuation. Relying on the more recent data, it can be concluded that there are no seasonal patterns in the healthcare tourism income anymore.
CONCLUSION
Healthcare tourism is an emerging market open for international competition. The popular destinations are shifting through time and are affected by global affairs. In this study, we examine the case of Turkey aiming to provide insight on past and future of healthcare tourism income of Turkey. The analysis can be thought in two main parts relying on the data: annual and quarterly.
Annual analysis on aggregate and healthcare tourism income data between 2002 and 2015 reveal several observations. First of all, a linear upward trend can be observed in Turkish aggregate tourism income. Secondly, healthcare tourism income has also an upward trend. In addition, healthcare tourism income is significantly correlated with aggregate tourism income, therefore, healthcare tourism income has a definable share in and can be presented and forecasted as a percentage of annual aggregate tourism income. The share of healthcare tourism in aggregate tourism has an average of 1.9% with a standard deviation of 0.35% annually. Finally, the best practice for predicting annual healthcare tourism income share found to be moving averages approach, however a linear model can also be utilized, since moving averages require the assumption of no trend whereas a trend in our data is immediately observed.
Quarterly analysis on aggregate and healthcare tourism income data between 2002 and 2015 indicate following results. An upwards trend and a clear seasonality is obvious for the aggregate tourism income. Healthcare tourism income data reveals seasonality, however, beginning from 2009, the seasonal structure becomes significantly weaker, before completely disappearing in 2012. This corresponds to the time period that the Turkish government officially put effort on healthcare tourism beginning from 2008 by voicing a concern and focus and promotion. Considering the change in seasonality, we can divide the healthcare income into two parts: 2002Q2 to 2009Q3 and 2009Q3 to 2015Q4 . We apply three forecast methods subject to Mean Absolute Percentage Error minimization to 2002Q2 to 2009Q3 data where seasonality is observed: additive, multiplicative and mixed models. It is found that mixed model performs with a smaller MAPE. Relying on data after 2009, it can be concluded that there are no seasonal patterns in the healthcare tourism income anymore.
Even though quarterly healthcare tourism income follows a seasonal pattern until 2009, this structure is seemed to be broken in the following periods. Still, the aggregate tourism income continues to exhibit seasonality. Keeping this in mind and the fact that health tourism has a statistically significant and constant __________________________________________________________________________________ 232
annual share in aggregate tourism income, further research may be carried out by focusing on the quarterly share relationship between the two. In a possible case where such a relationship exists, multiple separate mathematical models can be utilized to obtain a better final forecast.
Overall, Turkey has an increasing healthcare tourism potential strengthening with the realization of this potential by the policy makers. Its share in the aggregate tourism incomes is increasing and becoming smoother over the year. The results of the current paper can provide a strategic insight for macro level decision makers in their decisions on healthcare tourism planning.
